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B. H. Kpbuou. A. H. <t>yp.MauoD n C <l>. Ucrpoit 



BcCCOX>3HUA IfaYMIIO-HCCieaOBaTOJIbCKIlfi miCTIlTVT 

no .KperueMHW CKBaacmi m 6vpoBUM pacrBopaV 



<.vn ycTPonaBo rjm ycTAHOBKH PAaimraEMoro 

XBOCTOBMKA B CK8A/KHHK 



Hjo6pettMMe othochtch k KpeiueHMio ckbb- 
)KMH m npejHajHaHCHo k HcnonwoauuHio npw 

H3COHCIHH npOHHUaCMWX iuibctob 8 mco6cjj* 
XCHHWX CKBa^HHaX M pCMOHTC OOCaSHWx KO- 
•10KH. 

.H3BecrHo yctpoftCTBO xia ycranoaxH pac* 
UiHpneMoro xBocroaHKa b cKfla^cMHe. bkjkwiio* 
uitt 3aKpeitncHHyK> aepxHtA MacTbio Ha rpy- 
6ax xi* cn\CKa ycTpoficraa b acaaiKHHy no- 
-ivio iinaMry c nopuiHtM a nnxcHeft sbcth h 
oxBaTbisaioiuMA nopwewb iih^hh^p c pacmnpH- 
TW€M. ycraBOBwieHHbiA Ha uiraiire c ao3mo*- 
HOCTbio nepcMetueHHA J I J. 

B *to* ycrpoHcrae xboctobhk pasMetucH 
Haa luuHHjpOM c pacuikpHreae*, hto b aBa- 

. pttMHUX CHTyaUHHX MO*CCT OCJTOttHHTb 4HKBH- 

AaaHio aaapHft H3-3a ocraB.icHH* a ocaajKMHc 

MacCHBMOro UH.1HIUP&. 

Ha«6<uee fciH3K#m k npejwarae*oiiy no 

TOCHH«ieCKOH CVWHOCTH H AOCTKfa«MOMy DC- 
3y^bT3Ty HBJIfleTCH VCTDOHCTBO HAH yCTBHOBKM 
. paCUJHpHCMOTO XBOCTOBHKa B CKB3/KHKC, BJC:iO~ 

saKMuec npMcoe-iMHeHHUH k kocjomhc rpy6 on- 
;r-Hap h pa3McmeHKbiH a cro ikuocth nopuieHb 
co ojtokom s BcpxHeii wacTw h pacuiMpHteneM 
CO OfTdKrOfi — B HHKtteH qacni |2J. 



HeaocraTKOM H3BCCtHoro ycTpoAcTB* hb- 

JIHCTCH C.IOJKHOCTb TeXHO-lOrHM 33Kpen.ieHHfl 
XBOCTOBHKa. <4TO CBH3BHO C HCO^XOilHMOCrbK) 
C03A3HHH 0 TpyfoX H3<5biTOMHOrO oaBJieHHfl 

(120—130 kit/cm*) ;lih pacujHpeHHH xbocto- 
bhkb, «rro noBumacT onaCHoctb pa6or h Tpe- 
6yet Hcnaib3oaaHHc H336MHoro HcroHHHKa .laa- 
acHH* (ucMCHTHpoBOMHoro arperaTa hah 6ypo- 
eoro Hacoca). 

Ucib M3o6ptTCHMA — yupomeHHc TexHano- 

THH 3aKpCnJ)eHttfl XBOCTOBHKa. 

f0 3ra ttcjib jocTHraercfl titm. mto ukvihkap 
suncviKeH c KaHajaMH hah cootiuiemf* noa- 
nopuiMeooA ho^octh c 3arpy6HbiM npocrpaH- 
ctbom, a rtopmeHb CHa6^ccH * M^xa hh3mom Ann 
<t>KKcau8K ero b mi-iHaape. BunaiHeHHOM b bk- 
jw noAn py m h He h ho ro b ocefiOM Ha n pa bjtchh h 

is urroKa c paowajibHo noABHWiibiM* uiapaMH. 
pa3MecueHHbiMH b KOJibueawx nporoMKax nopui- 

HJI H UHJlHHzpa. ' ' < 

Ha scpTe^ce H3o4jpa^eH o6iuhh bha ycrpoH- 
CTsa fi pa3pt3t ncpea iiana-ioM aaKpeoaenHJi 

20 XBOCTOBHKa. V 

yCTpoACTBO BK.110MarT UIWHHiip 1 C KaHB- 
JIBMH 2 H 3 H lioputtllb 4 C flOAfipyxCHHCHHbfM 

UJTOXOM HiraHroH 6 H paciiiHpHTcicx 7. 
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lS^SEM"? H * U P 1 8 H| t* H<ft HaCTII BNII0.1MCH C 

W>A OPOTOMKOM 8 Iia BHVTpCKHCfi HOB€pXHOC- 
S^B jjOptljCH b-,4; KM CCT pa.\M3.1UHO IlOJBHttHfcie 

Fv '"^TWJ8SW^V ^ a P u 9 - waHMoaeftcr- 

Sbwr^IO W BwcrynoM II. Kbho.1 3 Btrfnovmen 
£*Hi£>ce&ia I2, v a pacuiitpurcib 7 cHaftttctf 

jUlUHtUpOM I N paCUIMpMTWCM 7 
|M^eif^B0CT0SHK 14. HOJHUHH 15 06o3Ha* 

t&tfpttuBazvM a rpyow rpys o-in pac<J>HK- 
pcauMH ropuJHfl 4 co tmaJiroA 6 m paeiuHpHTC 
&fj& 7!.:JLan ofaeryeHMH aBUKCfiHR a nopuiHt 
(W ^C6ttok 5 buckvimck c Katutfauii 16; 
|^t^V-*5^5» repMeTHMUMH uiTOKa 5 m nopuiHH 4 
* "^JmfojXKOTpcHbi yrwoTHrtTc.ibHbic ^leMciira 17, 
^l^^aiTOpcuHeaaii muocTb 18 iw.iutupa I co- 
-£r?^&iii*Ha c fpyOKbt*, a nojnopuiNesan noxoctb 
Mtpt* Kaiia.iu 3 m 2 - c WTpydnbiM npo- 
. ; crpaHCTftOM. 

:'^.-f. ; ycTpaftcT8o padoraer c.K.iyiouiMV o6pa- 

|ov^.*>VB nopuifHb 4 RiaMHBawT ujtox 5 h <£hk- 
1 : " r ' cwpytOT *rouiapa>iH 9 b hmwh** naio*eKHH. 

l^jj^iao coa3«eiaeHH4 ustpos 9 c Kcubu«BoA lunaa- 
r ^^^^^:«w?«eHHH noirfpywicawA 

^ UfTO K 5 CBOM M BMCTVIIO* 1 1 BUjaB,TMB4tT Uia- 
pM 9 B KaibUCBXw' AaU3»K\ 8 H TCM CI HUM 

nopu^Mb 4 itpyerctt otHocitTMtHO uhimma- 
pa 1 npn wi:j*-k«- ycTpoiiCTBa b cKBaiKHMV Tpy- 
<5w hc ja:ia:*fla>T* *iukoctmo iuh *e wnav . 
hhkj* mjjvtkhku. B.pcn-iht.iTr vroro jUB-ic«ne 
a noancp*j;ifrBod SKMOCTH 19 pJCTcT M pBBHO 
nup^/CiaTHwecv/wy jub.ichhk> 3aipy6K0fo 
craVta ^mjsoctm, llpn .vxTif*<MiKft r-ayOMHU 
.yciaKOBKH K^KTORHKa b rpyOu cftpacuaaior 

rpV3 lo, rX»V-?t/H BJau.i;:n;irT ihtok 5 B flOp* 

ictHb 4 lip;*. >to* Ko.iuufHa* KattaBica IG 
wiroKi i«^.vi-:„ac;cfl ^MKcaTopaMM 9. btaa* 

KMBaev-MM^ K<*.M\H1&*M t A IKtplUOHb 4. noc-Jc 

scro nopmeHb 4 :;<o .tcmctbhcm paa*ocTW aaa- 
.vkkh a r.oiwycwaHtM 19 « HaanopuiHCBoft 16 
naUKiwx uH.iHHzpn I j«M>«frc« ascpx c npo- 
T*rMB*H«tM pac:u«pMHf.i« 7 «Hrpo xboctobmk 

14. flop LIC Hi, 4 Of, UiTAMrofl H M paC'JJKpHtf 
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^wm 7 ABUwyTCfl ao tcx nop, noKa Knanan \3 
ite cfljeT b cejino 12 Kaua^a 3. 3th« AOCTHra-; 
<rcn HaAeMhoeKpaao^iueHHe rpyOHord r« ^a- : 
rpy6iioro npocrpaHCToa iia cAy^A^ot^iui^ .. 
. hhh ytuwTmivai&^w**eH™ 
4MHjpoM I . m nopmHCM T ii Mcii^ji^qn^K?^ 
M uiTOKOM 5. Ha 9Tom 3aKaHWHBa<rfcji 'paciDi4 : ; 
pciiHc xBocroBHKa. 14 c ynopOM cro ^.bwMEiap 
I H VCTpoftCTBotaOAHHMBIOT U3 cHfla^Htrvc ( 
npoTflniaaKHCM pacumpHre^R 7 ; ." nefpes rScfaV-": ' 
uiyncfl vacTb xaocTOBHKa l.4.%%^^S^4s9^*: : ^ 

■ ripca.iGiK4MHoe yctpoftCTBO 'ffA&y&ahoiifc' ' 
pactimpgeMbix xboctoskkob b cxaajKHHax uo> 
boiht la CHtx ynpotucHHH rexKonorHM DyrcM 

HCK.H0MCHMR HCnO/lb30BBHH$l HB3€ M Hbl X HCTOH;. » , . 

hhkob aaajtettKH. HanpH^ep ueMetrrK'poaoqHux v' 
arperaroa. h noauuieHHn ypoaun TexHMKg <5e- 

3On0CHOCTM pa60T Ba yctbf nOBUCHTb 9(^K- 
THBHOCTb H30a4UHN CKBB'AHK. 



Aft' 



1. VcTpoACTBO X1H yCraHOBKM paCUJMpHVMO- 

ro xBocroBHka b cKBd^CHrte. Biwosawmee npH' 
ooeAMHCHRua k xoaoHice Tpyfi umjihiup m pa3- 
MemeHMwfi b cro ookocth nopdiCHb co uitcmcom, ; 

B tepXHCfi MaCTH if paCUlKpHTCJl^^ CO - • 

raft — b fuoKHtti sacTH. ojAUHOfoa^eecn tcm. 
«rro. c ue^bio yapoufemiR t«?xkoliothh aaicpefi' 

•ICHHII RBOCTOSMKa. UH.1flK.lp BbinOulMCH C «a- 
HB^taMH X1B COOtiUlCHH* fl0.t»OpUINC*BoA II0.10C- 

tm c jaTpyrtKtf* npfKipai!C7BOM. a nopiu«Hb 

CHaO^CII VOtaHM3MO>4 ,UI« <{)HKCauilH <*IO I UN' 

jKHjpe. 

2, ycrpoMCTBO HO n. U ur.watou{C€€H tc». 

MTO MCXaMHiM $HKCaUP** .lOpUIMR BtlllOJHeH B 

bn a* nojfipyjKKKtHHoro h ocvboh Hanpa&ienMH 
urroKa c pa.iHa.iuio ikubm^humh luapaMH. 
pa3MCUli»ti»j^ a Kunbuesuji nporosKax nopiu- 
iia m iiM.ti<iupa. 

rtvTOHHMKH Hrt({>op^a«HH. 
CpWJISTU* BO BHHM3HM<f llpH. VXCnepTM3* 

1. Harp NT CUIA Nt 3179168. kji. 166-14. 
Ofiy6.iNK. 1965. 

2. «Oil W«k». t 17. AV II. c. 23-32 
(npor;tTHni. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgffcm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump); 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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